T he American Cancer Society recommends that breast cancer survivors engage in at least 150 minutes/week of moderate-intensity or 75 minutes/week of strenuous intensity aerobic exercise and strength training exercises twice weekly. 1 However, only 17% to 37% 2,3 of breast cancer survivors in the United States comply with these activity recommendations. Among those who exercised prediagnosis, levels decrease during adjuvant therapy and fail to return to prediagnosis levels after completion of treatment. 4, 5 This is remarkable in light of empirical work supporting breast cancer survivors as generally motivated to make healthy lifestyle changes, including exercise. 6 A critical step to understanding why survivors do not exercise at the recommended levels may be to explore their beliefs about the results of exercise. In this article, we report on breast cancer survivors' knowledge and beliefs about benefits of exercise.
For survivors, remission does not always equate to a return to prediagnosis health, functioning, and quality of life (QOL). Advancements in cancer treatments have substantially decreased mortality rates and brought about a surge in the number of long-term survivors, with approximately 2.8 million breast cancer survivors alive in the United States today. These survivors may endure many physical, psychological, emotional, social, and spiritual challenges for up to 10 or more years after finishing treatment. 7, 8 Long-term effects, such as fatigue, are those that begin during and persist beyond the conclusion of primary treatment. 9 Late effects, such as secondary cancers, are those that do not manifest until primary treatment is complete. 9 Exercise has been shown to decrease many negative long-term and late effects caused by chemotherapy, radiation, surgery, and hormone therapy. 10 Thus, it may become even more beneficial to survivors to exercise after treatment than it was prediagnosis. For example, cardiopulmonary gains from exercise are especially significant for survivors who have undergone chemotherapy and may be at risk for cardiopulmonary toxicities and aerobic capacity decline. 9, 11 Similarly, women who undergo radiation are at risk for bone loss and muscular atrophy, 12 both of which are improved by regular exercise. 13, 14 Furthermore, exercise improves QOL for breast cancer survivors through decreasing treatment effects, including fatigue, 14, 15 pain, 16, 17 decreased self-esteem, 18 trouble concentrating, 19 weight gain, 20, 21 depression, 22 and disrupted sleep. 23 Finally, owing to the association of exercise and recurrence risk reduction, exercise may improve QOL by providing a sense of control to the estimated 34% of breast cancer survivors who fear recurrence to the degree that it affects QOL. 24 Because exercise lessens long-term effects and is associated with a 20% to 50% lower risk of recurrence, 25Y29 it is especially advantageous for survivors. Yet, the extent to which survivors are aware of these benefits and recognize their increased need for exercise is not well known.
A critical step in increasing exercise among survivors is understanding what outcomes they expect from exercise, that is, outcome expectations (OEs). Outcome expectations refer to what people expect to obtain or avoid by engaging in a behavior. Simply stated, people exercise because they believe it will produce desired and avoid undesired outcomes. 30 Understanding survivors' OEs is key to understanding their exercise behavior. Outcome expectations are highly influential in predicting health behaviors and are thus central to key theoretical frameworks of health behavior change such as social cognitive theory, 30 theory of planned behavior, 31 and transtheoretical model. 32 Among noncancer populations, individuals who expect more positive and less negative outcomes are more likely to exercise. 33, 34 Understanding survivors' exercise OEs may provide insights to clinicians and researchers about how to promote exercise among survivors. Identification of more and less recognized OEs will illuminate which OEs to reinforce and which to introduce.
Little is known about which OEs to intervene upon to increase breast cancer survivors' exercise. We located only 1 study that identified OEs among survivors who have completed adjuvant treatment. 35 Findings indicated that among 8 survivors, common exercise OEs include enjoyment, increased energy, feeling good mentally, and maintaining a healthy weight. 35 Exercise effects on late and long-term treatment effects, such as recurrence risk, were not identified by survivors in this study. Thus, the purpose of this study is to explore common exercise OEs among breast cancer survivors and develop a deeper understanding of their beliefs about exercise.
n Method Design A mixed-method descriptive design was used to explore exerciserelated OEs in women after breast cancer treatment.
Recruitment
A convenience sample of 20 female survivors of stage IA to IIB breast cancer were recruited. The sample was post adjuvant treatment and had completed an exercise intervention study 36 at an academic tertiary care center in the southeastern United States within the last year. The parent study was a 3-arm randomized controlled trial that included a 16-week laboratory-based aerobic exercise intervention. Participants were randomized to either moderate-intensity exercise, strenuous-intensity exercise, or an attention control stretching group. It is not our intention to examine the effect of group assignment on OEs as all groups engaged in some intensity of exercise. Because this sample had exercised, it was identified as an ideal group of women to provide preliminary insights into the exercise outcomes that may be most motivating and thus important to target in future exercise interventions for breast cancer survivors. The study prescribed to state and national ethical standards, and was approved by the medical center institutional review board.
Procedures
A semistructured interview guide was used to conduct telephone interviews to assess exercise OEs and if and how the experience of cancer and its treatment/s influenced expected exercise outcomes. At the beginning of the interview, ''regular exercise'' was defined by the interviewer as 150 minutes per week of moderateintensity physical activity, and examples of fast walking, baseball, tennis, and easy bicycling were provided. The interview questions (see Table 1 for interview guide) were selected based on a literature review of OEs and consultations with experts in exercise oncology as well as experts in OEs. The telephone interviews began with open-ended questions about participants' exercise OEs, moving them first through their expectations about exercise in general and then specific OEs related to cancer and treatment effects, such as recurrence risk. After the open-ended questions were asked, participants' answers to the exercise-specific questions were elicited by using the Outcome Expectations for Exercise (OEE) Questionnaire, 37 which was administered by the investigator during the interview. The measure uses a 5-point scale (1 = strongly agree and 5 = strongly disagree) to assess levels of agreement that exercise will result in 9 positive outcomes. This measure was selected because it has demonstrated reliability and validity in a sample of older adults, with Cronbach's ! = .75 to .87. 38 Given that the 9 items on this questionnaire do not ask about exercise outcomes specific to breast cancer and its treatment, we modified the OEE questionnaire by adding 15 items to assess level of agreement about exercise specific to breast cancer survivors. These breast cancerYspecific items were identified through a review of empirical studies. Items with both causative and correlational support were included. The face validity of the additional 15 items was agreed on by the first author, last author, and an exercise physiologist who has expertise in oncology. See Table 2 for items from the Modified OEE Questionnaire, including those from the OEE and the breast cancerYspecific items that were added. All interviews were conducted by the first author and digitally recorded. On average, the interviews lasted 18 minutes. Notes were taken during the interviews and all recordings were reviewed twice, by the first author, to confirm accuracy of written notes.
Data Analysis
The qualitative data were analyzed using a summative content analysis procedure. First, the content of the interviews related to exercise OEs was identified and quantified. Next, latent analysis was conducted to make meaning of the exercise OEs. 39 Alternative terms for common keywords and content were identified and their contexts were examined. The trustworthiness of the qualitative analysis and findings were strengthened by the following procedures. An audit trail was created to document data collection, coding, and analysis decisions. Reflexive memos where made by the first author, immediately after the interviews, and these notes were reviewed in conjunction with the audio recordings to identify linkages, gaps, and questions. Peer debriefing was completed between the first and last authors to discuss emerging findings, throughout data analysis. Specifically, throughout data collection and analysis, the 2 researchers met on a weekly basis to review interview content and discuss analysis and findings. The first author also consulted with a qualitative data analysis expert on 3 occasions to discuss emergent findings.
The quantitative data were analyzed by calculating means and standard deviations for each item on the modified OEE questionnaire. Results from the quantitative and qualitative analyses were linked to ascertain whether they confirm, refute, or otherwise extend or modify each other, and the interview findings offered potential explanations for the quantitative findings.
Participant demographics and characteristics of the parent study were collected to ensure that scientists and clinicians working to increase exercise among breast cancer survivors will be able to evaluate the usefulness of study findings for the patients with whom they interact.
n Results
Demographic and Medical-Related Characteristics
The sample (n = 20) was 70% white and 30% African American. The mean (SD) age was 62 (8.5) years. Mean (SD) time since completion of cancer treatment was 4.2 (1.3) years. Most participants (65%) had undergone chemotherapy and radiation (70%), with 55% having had a total mastectomy and 45% a lumpectomy. All participants had completed the larger laboratorybased 16-week exercise intervention within the last year.
Qualitative Interview Data
Participants were asked, using both broad open-ended and specific questions, to talk about their exercise-related OEs. Overall, responses were consistently nonspecific and provided minimal details. For example, many participants said they expect to feel better from exercise, but despite probing for greater detail, were unable to discuss in what way or how. Participants predominately discussed the mental or psychological benefits of exercise, with greater detail provided for psychological than physical benefits. Even when asked to focus specifically on physical outcomes, most defaulted to discussing mental health benefits or concluded with final thoughts about the importance of exercise to psychological health. Importantly, participants did not discuss exercise outcomes related to treatment effects, such as decreased recurrence risk or improved cardiac health. Overall, they seemed unaware of the potential benefits that exercise has to ameliorate negative health effects of cancer and its treatments. Three general themes
PREVALENCE OF COMMON EXPECTATIONS
Participants identified and focused predominately on the benefits that exercise has for the general, noncancer population. The 6 most commonly reported expected outcomes or OEs included increased energy, feeling good overall, cardiac health, general health, feeling good mentally, and achieving healthy weight. When prompted to talk about exercise outcomes in relation to how it may influence the effects associated with their cancer treatments, they had difficulty identifying specific benefits. This sample of women was not able to identify the added benefit that exercise has for those who had survived cancer and its treatment. For example, none spontaneously discussed decreased recurrence risk as an exercise OE. When probed to talk about how their experience with cancer and treatments has changed what they expected to experience from exercise, 30% said they thought exercise might decrease their recurrence risk. One woman explained that she did not learn this from her healthcare providers and stressed that nurses should educate patients about the association of exercise with recurrence risk. She said:
Breast cancer is less likely to occur in the first place and less likely to recur if you exerciseVI never knew this, I only learned this through the study [referring to the parent RCT]. My doctor actually told me to stop walking the dog during treatment VI didn't listen to her, I decided that was the worst advice I ever got. I would have lost out if I had listened, I walked through my whole treatment. In fact, nurses are important in relaying the message about exercise and cancer. I didn't get any of this information through treatment.
Talk about the heightened benefits of exercise for cancer survivors was limited to 2 participants (10%) who provided examples of an increased need for exercise because of treatment effects. One participant discussed her expectation that exercise would mitigate problems she has with her heart that resulted from cancer treatment. Another woman said, ''Even now 5 years later, I still have some side effectsVmajor joint and bone pain. Exercise works best to help with this.''
PERVASIVE EFFECT OF FATIGUE
Almost all participants (75%) stressed the role that fatigue played in decisions to exercise. Increased energy was the most common theme participants said they enjoyed or would enjoy most from exercise. However, 40% expressed extreme fatigue, most often a result of hormone therapy, as a barrier to exercise. One participant stated she has ''scaled back what I expect, I have problems with my energy, tamoxifen almost killed me, and my body is still trying to recover from the treatments.'' Similarly, another participant expressed that she needs to exercise more but she is too tired; she said, ''cancer, radiation, then that medication I took for a year zapped my energy.'' Several participants explained that they are simply too fatigued to exercise and saved their energy for other higher priority life activities.
A BRIGHTER FUTURE
Many participants (35%) focused and elaborated on the psychological benefits they have or expect to experience from exercise. When the women talked about physical benefits, they tended to just list them; however, those who experienced mental benefits discussed them in more detail. Whereas participants valued both physical and psychological outcomes of exercise, the psychological outcomes were described as the most powerful in affecting their lives. One woman explained, ''you really need to focus on mental benefits of exercise for breast cancer, and control is a big issue too, you are dealing with not being in control, exercise is something you can do.'' Another participant explained that exercise really helped her to survive cancer, she said, ''to go through diagnosis and treatment and the aftermath is a lot to go through. Personally, I think exercise makes it brighter at the end. That you want to stay healthier, you want to eat healthier, you look at life differently because of the diagnosis. A lot of people say cancer, oh god, you hear a lot of women die and you hear the good stories and I say I'm a survivor.'' Participants did not discuss the personal importance of physical outcomes.
Quantitative Data
Our intent in using the OEE measure was to quantitatively explore potential exercise outcomes that participants thought exercise was most and least likely to produce. Cronbach's ! of the modified measure for this sample is .94, demonstrating excellent reliability. The mean agreement scores and standard deviations from the modified OEE measure are presented in Table 3 . Mean level of agreement scores for each item were calculated and ranged from 2.8 (outcome participants least agreed would result from exercise) to 1.1 (outcomes participants most agreed would result from exercise). The average level of agreement score was 1.9 for psychological outcomes, 1.7 for physical outcomes, and 1.7 overall. We used the mean level of agreement score of 1.7 to divide the outcomes into those participants most agreed would result from exercise (score G1.7) and those participants who least agreed with what would result from exercise (score Q 1.7). Notable items with a mean agreement score of 1.7 or greater include reducing long-term effects of treatment, feeling less tired, sleeping better, increasing length of life, reducing recurrence risk, increasing mental alertness, and decreasing risk of osteoporotic bone fractures. These items are noteworthy as, despite empirical support of their benefit, they were those least endorsed by this sample of survivors.
Linking Qualitative and Quantitative Data
The qualitative and quantitative data were compared to ascertain whether they confirmed or refuted each other. The qualitative data were used to make meaning of the quantitative data. We first explored how often items with less agreement on the OEE measure (ie, scores 91.7) were mentioned during the interview. Again, the quantitative results indicated that participants reported lower levels of agreement in relation to exercise resulting in improved sexual desire, improved sexual satisfaction, decreased neuropathy, decreased lymphedema, reduction in long-term side effects of breast cancer treatment, feeling less tired, sleeping better, being an enjoyable activity, increasing length of life, recurrence risk reduction, improved arm range of motion, increased mental alertness, and decreased risk for osteoporotic bone fracture. With the exception of feeling less tired, items with low agreement scores were not prominent in the qualitative data.
Survivors have been known to be motivated to exercise to reduce their fear of recurrence. 40 However, recurrence risk reduction did not spontaneously come up in the qualitative interviews. When asked more specifically about potential exercise outcomes in relations to having cancer and treatments, 30% mentioned recurrence risk reduction. Finally, when asked as part of the OEE measure, risk reduction was rated with a lower level of agreement (m = 1.7), and several participants paused and made comments such as ''huh, I have no idea,'' ''I really don't know,'' and ''I really hope so, so I'm going to have to say one. '' In summary, both the qualitative and quantitative data supported that among a sample of women who are motivated to complete an exercise study, there are low levels of agreement that exercise may mitigate several significant late and long-term cancer and treatment effects. Items are listed in the order participants most agree that they may experience from exercise to those they least agree that they experience from exercise, with 1= strongly agree Y 5 = strongly disagree.
n Discussion
Overall, findings from this study highlight that despite extensive evidence that exercise effectively treats many long-term and late treatment effects, survivors who are motivated to exercise may still be unaware or question these potential benefits. Although this sample generally has positive expectations of exercise, they still hold some doubt about the efficacy of exercise as a treatment for long-term cancer effects. Given these findings among a sample of survivors who have exercised, knowledge related to exercise benefits among those who are not motivated to exercise is highly questionable. Breast cancer survivors' OEs may be similar to those of noncancer survivors. The qualitative data revealed that the most common OEs of breast cancer survivors are increased energy, feeling good overall, cardiac health, general health, feeling good mentally, and achieving healthy weight. These findings are similar to those of Short and colleagues, 35 who report that breast cancer survivors anticipate enjoyment, increased energy, feeling good mentally, and maintaining a healthy weight as effects of physical activity. Thus, there is an opportunity to increase awareness about the exercise benefits that extend beyond those for the general population to those that decrease late and long-term cancer and treatment effects.
Mean scores from the quantitative data indicate that outcomes that breast cancer survivors least agree exercise will produce are decreasing long-term effects of breast cancer treatment, feeling less tired, sleeping better, increasing length of life, reducing recurrence risk, increasing mental alertness, and decreasing risk of osteoporotic bone fractures. These qualitative and quantitative data are congruent. Specifically, none of the items with a low (Q1.7) quantitative agreement score (ie, outcomes survivors are least likely exercise will produce) were discussed by participants in the qualitative interviews. The absence of low agreement outcomes in the qualitative data confirm the finding that survivors do not agree, are unaware, or rarely think about exercise resulting in such outcomes. Especially notable is the low scores for recurrence risk and lack of recurrence risk in the qualitative data. These findings support each other in that, overall, survivors are unsure of the efficacy of exercise to decrease recurrence risk. Both survivors who do and do not exercise should be made aware of the association between exercise and risk recurrence.
Increased awareness of the numerous diverse positive outcomes of exercise may motivate breast cancer survivors to exercise more. The greatest concerns among breast cancer survivors include fear of recurrence, fatigue, sleep disturbance, neuropathy, concerns about long-term effects of treatment, weight changes, and sexual issues, 7 all of which exercise can positively impact. Generally, cancer survivors are motivated to engage in behaviors they believe will improve their health, including exercise. 40 Thus, it is possible that increased awareness of the efficacy of exercise to improve long-term and late effects may motivate sedentary survivors to exercise and help maintain or increase activity among active survivors.
In addition to increasing knowledge about exercise benefits, highlighting psychological outcomes may be especially effective to increase exercise among breast cancer survivors. This sample of survivors who have exercised discussed psychological OEs in greater detail than physical outcomes. Participants explained that they enjoy the psychological outcomes of exercise and that these benefits are especially important given the emotional challenges of going through cancer and treatment. These findings indicate that psychological outcomes are crucial to focus on in exercise interventions among this population.
Fatigue plays a significant role in breast cancer survivors' decisions to exercise. Cancer-related fatigue is defined by the National Comprehensive Cancer Network as ''a distressing persistent subjective sense of physical, emotional, and/or cognitive tiredness or exhaustion related to cancer or cancer treatment that is not proportional to recent activity and that interferes with usual functioning.'' 41 Cancer-related fatigue persists up to 10 years into survivorship. 42, 43 Increased energy was one of the most common OEs in the qualitative data, yet the quantitative data indicates low levels of agreement that exercise will help survivors feel less tired and sleep better. This contradiction confirms the pervasive nature of fatigue related to exercise, as survivors identify fatigue as both a great benefit of and barrier to exercise. Indeed, survivors who exercise consistently report having more energy. 44 Further research is needed to identify how to break down fatigue as an exercise barrier so that survivors may exercise to enjoy higher levels of energy and an improved QOL. Similarly, efforts are needed to increase levels of exercise to decrease fatigue experienced by survivors.
One weakness of this study is the convenience sample of highly motivated survivors actively engaged in an exercise intervention, limiting the generalizability of findings to all breast cancer survivors. However, this sample provided great initial insights into what may motivate exercise among survivors. However, because all participants completed a 16-week laboratorybased exercise oncology intervention at a large research hospital, it is reasonable to consider that these participants are more aware of exercise outcomes, compared with other breast cancer survivors. This indicates that among the larger breast cancer population, there is likely an even greater need to shine light on the benefits of exercise related to cancer and treatment effects. Another study weakness is the accuracy with which the quantitative measure assessed OEs. Items on the measure were asked after participants had thought about and discussed outcomes of exercise. Thus, these conversations may have primed participants and impacted their rating.
n Implications of These Findings
Clinicians working with breast cancer survivors have an opportunity to educate survivors about the role that exercise plays in managing late and long-term side effects. Connections between the heightened need for exercise due to treatment effects should be outlined for patients. Particular attention should be given to the association between exercise and recurrence risk reduction. Overall, research is needed to identify the most effective strategies to increase breast cancer survivors' exercise OEs as a means to increase exercise. Outcome expectations have several dimensions, including (1) importanceVvalue placed on the outcome(s) 45, 46 ; (2) certaintyVperceived probability outcome(s) will occur 45, 47 ; and (3) accessibilityVthe frequency with which outcome(s) are considered. 45, 48, 49 Interventions that simultaneously enhance all these dimensions may be most effective to increase exercise. In summary, it may be necessary to both increase survivors' awareness of diverse exercise outcomes as well as enhance the importance and certainty of these outcomes.
